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Overview 
 
The relation between exchange rate and economic development has become an important 
subject, especially in policy prescription perspectives. Several countries that have 
explicitly or implicitly fixed their exchange rate to the currency of another country (say, 
US dollar) often experience persistent current account and an eventual devaluation of the 
currency, the devaluation often invites recession and inflation, thus push economy into a 
serious problem. On the other hand, some countries grow exceptionally fast an often face 
an opposite pressure on their currency because of this strategy (peg system). Put simply, 
Indonesia and Thailand is examples of Asian country that suffers a failure of economic 
development results in sharp currency depreciation because of peg system. On the other 
hand, Taiwan and Singapore successfully apply peg system in their exchange rate policy 
and now, are well known as fast economic growing countries. 
 
Some economist argue that peg system can be initially chosen to produce a viable real 
exchange rate consistent with macro economic balance, but over time, due to poor 
policies, shocks, or politics turbulence, the real exchange rate can become overvalued, 
injuring exports and employment and possibly making the system itself unsustainable. 
Moreover they believe that peg system results only uncertainty in future predictability of 
real exchange rate. Furthermore, they suggested countries like Indonesia to change their 
exchange rate strategy to other systems like currency board system or floating system. 
 
Using Ball’s (1992) idea of the link between high inflation and inflation uncertainty, I 
develop the model deriving a link between the level of the real exchange rate and its   3 
uncertainty in the future. Grier and Grier (1999) first used Ball’s idea and apply the idea 
in multiple case countries. However, instead of using monthly data and AR(12) 
estimation in the model as they did in their study, I use quarterly data and apply the 
process of model selection using Box-Jenkins analysis that ends up with only AR(2) as a 
true model fit the data. Moreover I only take one country case. The key assumption for 
this model is that we have two types of policymaker who can have different preferences 
of defending the exchange rate peg system, and the preference of the policymaker is 
private information. I will use GARCH model to explain the relationship between real 
exchange rate and its uncertainty. I will use real exchange rate data from Singapore, 
considering that Singapore is a country that uses peg exchange rate system with a highly 
developed and successful free-market economy, a remarkably open and corruption-free 
business environment, stable prices, and the fifth highest per capita GDP in the world. 
Exports, particularly in electronics and chemicals, and services are the main drivers of the 
economy. The government promotes high levels of savings and investment through a 
mandatory savings scheme and spends heavily in education and technology. It also owns 
government-linked companies (GLCs) - particularly in manufacturing - that operate as 
commercial entities and account for 60% of GDP. As Singapore looks to a future 
increasingly marked by globalization, the country is positioning itself as the region's 
financial and high-tech hub. While other countries that use peg system were collapse 
during the currency crisis in 1997, Singapore was still survive and became an economic 
phenomenon in the world. 
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I will organize the paper as follows. Section I describes the GARCH model, explaining 
the rationale for why higher real exchange rate may result to the uncertainty of future real 
exchange rate predictability. Section II presents empirical method and modeling process. 
Section III explains the results of empirical results. And, section IV concludes the paper 
results and contains some suggestions. 
I.  Uncertainty in Real Exchange Rate 
The idea behind the model is simple: high real exchange rate creates uncertainty about 
future exchange rate policy. If the real exchange rates are relatively low, exports are 
expected to be competitive, so then rate of employment will increase. In this situation 
policy makers will be quite happy with this and will attempt to prolong it. It is need to 
know first that we assume there are two types of policymaker, S who only cares about 
maintaining peg system (status quo) and not about social welfare, in this case 
unemployment rate, and R who cares about both. 
Contrast this situation with a time when real exchange rates is overvalued. In this 
situation export definitely will become uncompetitive and unemployment will rise. Now 
it is not clear what policymakers will do, policy maker S would like to maintain the peg 
and does not care whether high unemployment rate will result while R will devalue at a 
high enough real exchange rate to avoid the unemployment rate increase. In other words, 
with an overvalued real exchange rate, the security of peg system depends crucially on 
which type of policymakers is in charge or will be in charge.   5 
II.  Empirical Methodology and Modeling Process 
What I am going to do in this paper is to test the hypothesis whether higher values of the 
real exchange rate (a more valuable local currency) create more uncertainty of it because 
realistic policymaker will devalue at some point. We have Singapore real exchange 
quarter data from 1972:1 until 1996:3. We obtained the data from International Financial 
Statistics, 1996. Our data has 1990 as the base year where higher values of the index 
imply a higher value of the currency under study (real appreciation). 
 
The first step of modeling process is to test the series of Singapore real exchange rate for 
stationarity, determine if the series require differing using Augmented Dickey-Fuller test. 
The test shows us that real exchange rate series in Singapore is difference stationary so 
then, we should present this series as a change of logarithm value of real exchange rate 
(∆log (RER) since this modification results the stationarity of real exchange rate in 
Singapore by Augmented Dickey-Fuller test (see appendix B). Second, I estimate AR(1) 
until AR(6) model for the series to decide what model appropriate to the analysis in this 
paper using Box-Jenkins analysis. This step is also to check the residuals to ensure that 
there is no unmodelled correlation in the data, since we know that GARCH model need to 
have the model free from autocorrelation problem. Last, we estimate the modified 
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knowing that the series is difference stationary. The main coefficient in this paper is α3. I 
expect that this coefficient has a significantly positive sign which means if higher real 
exchange rate significantly raises uncertainty in exchange policy. In modeling process, I 
use WINRATS as a tool that help me analyze the topic. 
 
III.  Results 
 
As I mentioned before, Dickey Fuller test shows that real exchange rate in Singapore is 
difference stationary. So then, there is no modification needed in the model since the test 
shows no trend effect in the series. 
Before estimating conditional heteroscedasticity model, we first estimate constant 
variance AR(1) until AR(6) to find the appropriate or true model for Singapore. There are 
also two reasons why we do this. First, the maximized value of the likelihood function 
with the conditional variance term constrained to zero provides a benchmark to test the 
statistical significance of our modified GARCH model. Second, unmodelled serial 
correlation in the residuals of a series can easily be misinterpreted as conditional 
hetereroscedasticity, so we want to make sure that we have white noise errors before 
proceeding to model the conditional variance
1. 
Table 2 presents the results of constant variance AR(1) to AR(6) estimation together with 
Box-Jenkin analysis for each specification. From the table we can estimate a variety of 
models and compare their results. There are some points we need to underline which are: 
                                                            
1 See Enders, Walter, “Applied Economic Time Series”, Wiley Series in Probability and Mathematical 
Statistics, New York 1995; p. 146-147   7 
1.  Refers to the Ljung-Box Q-statistics for 6 lags of the residuals, we can obviously 
decide that AR(6) model must be eliminated from consideration. The value of 2.3 
with significance level 0.00 in Q(6) shows us that we can reject the null that Q = 0 at 
the 1% significance level. Hence, the lagged residuals of this model exhibit 
substantial serial autocorrelation. 
Table 2.  
 
AR(1)  AR(2)  AR(3)  AR(4)  AR(5)  AR(6) 




















































A6            0.1476 
(1.5002) 
AIC  -288.43  -294.65  -291.816  -287.73  -284.37  -283.76 
SBC  -283.37  -287.05  -281.773  -275.23  -271.62  -266.42 




































*note: each coefficient is reported with the associated t-statistic for the null hypothesis that the estimated 
value is equal to zero 
Q(n) reports the Ljung-Box Q statistic for the autocorrelation of the n residuals of the estimated model. 
Significance levels are in the parenthesis. 
 
2.  With the most commonly used model selection criteria of Akaike information 
criterion (AIC) and Schwartz Bayesian criterion (SBC), we can decide that AR(2) 
model with constant is the best true model fit the data. We can see AR(2) 
specification dominates other models because of the estimated coefficients are of   8 
relatively higher quality than others. The Q-statistics are somewhat relatively lower 
than other models, implying that the autocorrelation of the residuals are statistically 
equal to zero. Moreover, as measured by AIC, the fit of AR(2) model is superior to 
others (-294.65), and so is SBC (-287.05); in fact AR(2) has the smallest value of AIC 
and SBC among all model specifications
2. Thus there are adequate reasons to take 
AR(2) model specification as the true model in this paper. 
Having AR(2) specification as a chosen structure or true model that is sufficient to 
remove the existing pattern, we can now proceed  to estimating the GARCH model 
needed to test our hypothesis. 
Using a modified component GARCH model in Singapore, we obtain: 
σ
2




εt-1 – 0.00764∆log(RERt-1)       
  (0.923)    (1.412)  (16.1)    (2.02) 
We find that lagged real exchange rate enter the conditional variance equation with a 
negative sign and statistically significant at 5% level. This result tells us that we do not 
have a case where high or overvalued real exchange rates generate more uncertainty in 
exchange rate policy in Singapore.  
Back to what has been explained in section I, the fact that predicted result from our 
hypothesis do not obtain in Singapore can be explained by considering whether all 
assumptions of this model are satisfied or not. It seems that assumption where we have 
two types of policy maker in the country is not fulfilled. On the other word, we can also 
                                                            
2 “…model A is said to fit better than model B if the AIC (or SBC) for A is smaller than for model B…”   9 
say that all policy makers in Singapore seem to have same preferences among them. In 
regards to what I mentioned in overview about Singapore, we can imply that their stable, 
clean political and economical systems are also the reasons to society to have complete 
information on policymaker preferences.  
IV.  Conclusion 
Clearly, this paper supports Grier and Grier study (1999) that there is no evidence 
overvalued real exchange rate creates uncertainty of exchange rate policy in Singapore. 
This may give some ideas to country like Indonesia or Thailand to still maintain the peg 
system and not easily, just accept the idea of using currency board system (CBS) or other 
strategies in its exchange rate policy. Indonesia needs to learn how Singaporean 
economic strategy brings the country to higher levels of economic development while 
still maintaining peg system. One more important thing that Indonesia needs to learn is 
how to maintain a domestic political stability. Political stability is very important in 
eliminating the uncertainty in every aspect of economic policies in one country. 
Nowadays, there are so many progresses in GARCH model specification. Those GARCH 
model specifications such as IGARCH that forces the coefficients in the conditional 
variance to sum to one or EGARCH that is the exponential GARCH model developed by 
Nelson (1991) challenge us to try applying one of these specifications in the case of 
estimating uncertainty in economic policy.  
                                                                                                                                                                             
ibid, p. 88   10 
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Appendix A:  
 
------------------------------------------------------ 
Countries and Exchange Rate System 
------------------------------------------------------ 
Thailand    Peg 
Malaysia    Peg 
Poland    Float 
Czech Republic    Float 
South Korea    Peg 
Turkey    Float 
Greece    Float 
Hungary    Float 
Indonesia    Peg 
Brazil    Peg 
Philippines    Peg 
Chile    Peg 
Colombia    Float 
Israel      Float 
Hong Kong    Peg 
Argentina    Peg 
India      Peg 
China      Peg 
South Africa    Float 
Mexico     Float 
Portugal    Float 
Russia      Float 
Taiwan     Peg 
Venezuela    Peg 
Singapore    Peg 
---------------------------------------------------- 










* TESTING THE NULL HYPOTHESIS OF A UNIT ROOT IN RER             
*          Using data from 1973:01 to 1996:03                     
*    Choosing the optimal lag length for the ADF regression     
*     between 0 and  20  lags.                                  
**************************************************************** 
Model Selection Criteria 
   Minimum AIC at lag:     0 
   Minimum BIC at lag:     0 
**************************************************************** 
* Augmented Dickey-Fuller t-test with 0 lags:        0.7909    # 
*                1%        5%        10%                        
*              -3.51     -2.89      -2.58                       
*                                                               
* Augmented Dickey-Fuller Z-test with 0 lags:        0.9629   #  
*                1%        5%        10%                        
*             -19.8     -13.7      -11.0                        
*                                                               
* Coefficient and T-Statistic on the Constant:                 
*               -0.29164       -0.2443                          
*                                                               
* Joint test of a unit root and no constant:         5.1426         # 
*                1%        5%        10%                        
*               6.70      4.71       3.86                       
**************************************************************** 
B. II 
* TESTING THE NULL HYPOTHESIS OF A UNIT ROOT IN DLRER           
*          Using data from 1973:02 to 1996:03                   
*    Choosing the optimal lag length for the ADF regression     
*     between 0 and  20  lags.                                  
**************************************************************** 
Model Selection Criteria 
   Minimum AIC at lag:     1 
   Minimum BIC at lag:     0 
**************************************************************** 
* Augmented Dickey-Fuller t-test with 0 lags:       -8.8982    * 
*                1%        5%        10%                        
*              -3.51     -2.89      -2.58                       
*                                                               
* Augmented Dickey-Fuller Z-test with 0 lags:      -80.8526    * 
*                1%        5%        10%                        
*             -19.8     -13.7      -11.0                        
*                                                               
* Coefficient and T-Statistic on the Constant:                  
*                0.00501        2.1312                          
*                                                               
* Joint test of a unit root and no constant:        39.6703     
*                1%        5%        10%                        
*               6.70      4.71       3.86                       
**************************************************************** 